Objective-To test whether psychosocial factors at work are predictors of rates of sickness absence. Methods-The study population consisted of middle aged men and women employed by the French national electricity and gas company (EDF-GDF) in various occupations and followed up since 1989 by annual self administered questionnaires and independent data obtained from the medical and personnel departments of EDF-GDF. The 1995 questionnaire provided information about three psychosocial work factors: psychological demands, decision latitude, and social support at work. Sickness absence data were provided by the company's social security department. The occurrence of spells and days of absence in the 12 months after completion of the 1995 questionnaire was studied. Potential confounding variables were age, smoking, alcohol, and marital status, assessed in the 1995 questionnaire, and educational level and occupation, assessed from data provided by the personnel department. This study was restricted to the 12 555 subjects of the initial cohort who were still working and answered the self administered questionnaire in 1995. Results-Low levels of decision latitude were associated with more frequent and longer sickness absences among men and women. Low levels of social support at work increased the numbers of spells and days of absence among men only. These associations weakened after adjustment for potential confounding factors, but remained significant. Conclusion-The study indicates that psychosocial factors at work, especially decision latitude, are predictive of sickness absence. (Occup Environ Med 1998;55:735-741) Keywords: absenteeism; workplace; psychosocial factors at work; social support at work; follow up studies Sickness absence is thought to have a multifactorial aetiology, in which illness and injury may be two of many causes. In the literature, several of the factors have proved to be associated with sickness absence, including societal conditions (social insurance and security, economic fluctuations, etc), conditions specific to a given workplace or organisation (policy towards the personnel, size, and type of industry), occupational conditions-such as physical, chemical, and psychosocial stressors, seniority, educational level, and occupation-and social and demographic characteristics-that is, sex, age, marital status, number of children, social network, commuting distance to work, smoking habits, type of personality, and health.
Sickness absence is thought to have a multifactorial aetiology, in which illness and injury may be two of many causes. In the literature, several of the factors have proved to be associated with sickness absence, including societal conditions (social insurance and security, economic fluctuations, etc), conditions specific to a given workplace or organisation (policy towards the personnel, size, and type of industry), occupational conditions-such as physical, chemical, and psychosocial stressors, seniority, educational level, and occupation-and social and demographic characteristics-that is, sex, age, marital status, number of children, social network, commuting distance to work, smoking habits, type of personality, and health. [1] [2] [3] [4] Several authors have shown that sickness absence (especially long spells of absence or medically certified absence) can be an indicator of general health. 2 5 Other authors have found sickness absence to be a reliable indicator of subsequent serious morbidity. 6 7 Because sickness absenteeism is strongly related to health and has an important economic impact in costs of health insurance and loss of productivity, identification of the predictors of absenteeism is essential as a guide to preventive measures.
Psychosocial work environment, in particular job strain as defined by the combination of high levels of psychological demands and low levels of decision latitude, has been found to be an important contributor to health, especially cardiovascular health. 8 Some authors have reported an increased risk of sickness absence among workers exposed to adverse psychosocial factors at work, especially low levels of decision latitude. 3 9-11 The objective of our present study was to establish whether psychosocial factors at work are predictors of subsequent sickness absence, in a prospective cohort of men and women employed by the French national company Electricité De France -Gaz De France (EDF-GDF) in a wide variety of occupations.
Subjects and methods

STUDY POPULATION
The Gazel cohort, which was established in January 1989, originally included 20624 subjects working at EDF-GDF, comprising men aged 40-50 and women aged 35-50 at baseline. 12 13 Since 1989, this cohort has been followed up by means of a yearly self administered questionnaire, and by the collection of independent data from the personnel and medical departments of EDF-GDF. Research on several dimensions of health has been conducted in this cohort. [14] [15] [16] [17] PSYCHOSOCIAL FACTORS AT WORK In 1995 the self administered questionnaire included 16 items about psychosocial aspects of work. The items were based on the questionnaires of Karasek et al and Johnson et al, [18] [19] [20] and were selected as being particularly suitable for measuring job stress in a heterogeneous population. Three psychosocial work factors were included (appendix): psychological demands (a five item indicator measuring INSERM Unit 88, Hôpital National de Saint-Maurice, France I Niedhammer I Bugel M Goldberg A Leclerc A Guéguen job demands, time pressures, and conflicting demands), decision latitude (a six item indicator measuring the subject's influence on or control over his or her work, job variety, and the possibilities for learning new skills) and social support at work (a five item indicator measuring contacts with coworkers during work and leisure). Factorial validity was evaluated by principal factor analysis with orthogonal Varimax rotation; our results were consistent with the dimensions expected from the theory. Internal consistency was acceptable, Cronbach's coeYcients were 0.69 for psychological demands, 0.65 for decision latitude, and 0.52 for social support at work. The values for all the items about each index were summed, and the summary distribution of values for each index was then dichotomised at the median, for use in analysis.
SICKNESS ABSENCE DATA
Sickness absence data were provided by the social security department of EDF-GDF which set up the database in 1975. This data base includes information on all the health problems of the company personnel: sickness absence, work accidents, occupational diseases, worker disability, and death. The data collection network, content, and mode of operation of the database have been described in detail elsewhere. 21 The present study was about sickness absence-that is, all spells of absence for medical reasons. An original aspect of this social security system is that, theoretically, there is compulsory verification of any certified spell of absence; this makes it possible to establish a diagnosis for the illness which led to the absence each time it occurs. Verification is carried out by the medical doctors of the social security department. Consequently, the date, duration, and diagnosis of each spell of absence are known.
Results are presented for sickness absence during a 1 year time window that followed the 1995 self administered questionnaire, for subjects still working during this period-that is, who had not died, left the company, or retired during this follow up period. We computed the numbers of spells and days of absence to measure the frequency and duration of sickness absence. Thus the study design is prospective, in which we examine predictors of subsequent sickness absence.
DEMOGRAPHIC, BEHAVIOURAL, AND OCCUPATIONAL CHARACTERISTICS
Demographic and behavioural characteristics based on the self administered questionnaire of 1995 comprised age, smoking, alcohol, marital status, and number of children. Smoking was defined by consumption of at least one cigarette a day. Alcohol consumption was based on frequency (number of days a week), quantity (glasses a day), and type consumed (wine, beer, or spirits). Drinkers were classified into four categories: abstainers, light drinkers (one to 13 drinks a week for men and one to six drinks a week for women), intermediate drinkers (14-27 drinks a week for men and seven to 20 drinks a week for women), and heavy drinkers (>28 drinks a week for men and >21 drinks a week for women). Information about educational level and occupation was supplied by the personnel department of EDF-GDF.
STATISTICAL METHODS
For each subject, we recorded the numbers of spells and days of sickness absence. The rates of absence computed from these data were expressed /100 person-years-that is, the number of spells /100 person-years and the number of days of absence /100 person-years. As risk factors for sickness absence may diVer, depending on the frequency of spells of absence and the duration of sickness absence, these two indicators were analysed separately. The numbers of spells of sickness absence and days of absence are a form of counted data. Such counts of events are assumed to take the values of 0, 1, 2,... without an upper limit. The Poisson distribution has only one adjustable parameter-namely, the mean µ-which must be positive. Therefore, log linear Poisson regression models were fitted to the present data. 22 It was assumed that for each subject, these dependent variables of spells and days of absence followed a Poisson distribution. The regression model for the i th subject was:
where x il ,...,x ip are the explanatory variables. Adjusted rate ratios (RRs) and their 95% confidence intervals (95% CIs) were calculated. The Poisson model implies that the variance is equal to the mean. If the variance is greater than the mean after taking account of the explanatory variables, then the dispersion of the data is greater than that predicted by the Poisson model. Overdispersion was found for spells of sickness absence, and still more considerable overdispersion for days of absence. A scale parameter was therefore estimated for each model, by dividing the residual deviance by the number of degrees of freedom (n−p), and was used to adjust the width of 95% CIS. 22 Log linear Poisson regression models with overdispersion have already been used by others to analyse sickness absence. 5 11 23 Confounding variables included age, smoking, alcohol, marital status, number of children, educational level, and occupation. The three psychosocial factors at work were introduced into the models simultaneously, to permit assessment of their own eVects. Interactions were also examined by including the three two way interaction terms: high demands and low latitude, high demands and low support, and low latitude and low support, and the three way interaction term: high demands, low latitude, and low support. Men and women were analysed separately. Statistical analysis was performed with the SAS statistical software package, 24 and the Poisson regression models were fitted by the GENMOD procedure. 25 
Results
STUDY POPULATION
Between 1989 and 1995, 222 of the subjects in the initial cohort of 20 624 died, 2365 retired, and 38 left the company. Of the 17 999 subjects still working in 1995, 13 406 (74%) answered the 1995 self administered questionnaire. One hundred and eighty subjects were excluded from the study because they were not working when the 1995 questionnaire had to be completed because of sickness absence, long illness, or disability. Of the 13 226 working subjects who answered the questionnaire, another 18 died, 651 retired, and two left the company during the 12 months after its completion. The present study was therefore based on the 12 555 subjects, comprising 9065 men and 3490 women, who were working during the 12 month follow up period. Further details concerning demographic, behavioural, and occupational characteristics of the population studied are given in table 1. As reported previously, 17 decision latitude and psychological demands were associated with occupation; the higher the levels of occupation, the higher the levels of decision latitude, and psychological demands. Table 2 shows the rates of spells and days of absence/100 person-years for men and women. These rates of spells and days of absence were significantly higher in women than in men. Table 3 shows the RRs for spells and days of absence, according to the three psychosocial factors at work (psychological demands, deci- sion latitude, and social support at work) and potential confounding variables. Decision latitude was a significant predictor of spells and duration of sickness absence for men and women. Men and women who reported high levels of decision latitude had 25% to 40% less of both spells and days of sickness absence than those with low levels of latitude. Social support at work was also a significant predictor of spells of absence in men and of duration of absence in both men and women. Men who reported high levels of social support at work had 20% less spells and days of absence than those with low levels of support. For women, the eVects of social support at work were less marked; women with high levels of social support had about 15% less days of absence. Psychological demands were not a significant predictor of sickness absence in men or women. Potentially confounding factors, age, smoking, alcohol, marital status, educational level, and occupation were significantly related to subsequent spells and days of absence. As the number of children was not significantly associated with sickness absence (not shown), it was not included in the multivariate analysis.
SICKNESS ABSENCE
PSYCHOSOCIAL FACTORS AT WORK AND SICKNESS
ABSENCE
After simultaneously introducing the three psychosocial factors at work and adjusting for confounding variables, the eVects of low levels of decision latitude and social support at work weakened, but the relations were still significant for decision latitude, for both men and women, and for social support at work for men (tables 4 and 5). Men and women who reported high levels of decision latitude had 15%-25% less of both spells and days of absence than those with low levels of latitude, and men with high levels of social support had 15%-20% less spells and days of absence than those with low levels of support. Psychological demands were not a significant predictor of sickness absence in men or women. Futhermore, no interaction was found between the three psychosocial factors at work and subsequent sickness absence.
Discussion
This prospective study showed that two of the three psychosocial factors at work-low levels of decision latitude for men and women, and low levels of social support at work for men-were significant predictors of subsequent sickness absence. They predicted both frequency and duration of sickness absence. Also, the associations between psychosocial work characteristics and such absence were markedly independent of potential confounding variables.
The Gazel cohort has several advantages for a study of this type.
Workers at EDF-GDF were chosen because of the stability of the Company's work force. Only 40 subjects (<0.2%), who had resigned from the company, were lost to follow up between 1989 and 1996. The response rate (74%) for the 1995 self administered questionnaire can be considered satisfactory. Moreover, among the 12 555 subjects included in this study, there were no losses to follow up during the 12 month period after the completion of the questionnaire, because sickness absence data were provided by the social security department for all the subjects in an exhaustive manner. Futhermore, among the 20 624 workers who gave their consent to participate in the project of the Gazel cohort in 1989, nobody has refused access to their records of sickness absence since then.
Regarding sickness absence, the fact that the study was based on a cohort of workers from the same company made it possible to examine this absence within an organisation with a uni- form policy towards absenteeism. In addition, the data concerning sickness absence were derived directly from the records of the social security department of EDF-GDF, which eliminated the potential bias involved in self reporting. However, some limitations of the present results must be considered.
The assessment of psychosocial factors at work in 1995 was based on self reporting, which reflects only in part the objective work environment, as measured by external or independent evaluation. This assessment may therefore have been subject to a response bias. Firstly, the subject's perception of their psychosocial work environment may be more important than objective assessment, and secondly, no adequate objective measurement is available for the psychosocial work environment. Attempts to use a job exposure matrix have been made, but led to underestimation of variance within occupations. 26 Our scale of social support at work is not completely adequate, as it only measures the frequency of contacts with coworkers, and not the satisfaction with the support received from either coworkers or the supervisor. Futhermore, psychosocial work variables which were assumed to be relatively stable were assessed at one time rather than on the person's cumulative work history. This could be a potential source of misclassification, but such misclassification is likely to be non-diVerential, so that the true relation between psychosocial work environment and sickness absence would have been underestimated.
To avoid any spurious association between psychosocial work variables and sickness absence due to confounding factors, our analyses were adjusted for most of the known risk factors. However, these analyses may not have taken adequate account of the many factors that aVect sickness absence. Several authors 2 4 have highlighted the complexity of diVerent multivariate models of sickness absence, in particular risk factors which were not measured but might be important-such as those relating to work ethics, commitment to the organisation, or attitudes to the acceptable levels of sickness absence (the absence culture)-but it seems unlikely that these factors would completely explain the associations found here. Other authors noted that the association between psychosocial factors at work and sickness absence was still important, after adjustment for confounding variables. 11 Furthermore, adjustment for confounding factors may constitute overcontrol and thus lead to underestimation of risks, because these factors-for example, smoking-may be part of the causal pathway linking exposure to psychosocial factors at work and sickness absence. Adjusting for occupation may also diminish the association between psychosocial factors at work and sickness absence because of the strong relation between occupation and psychosocial factors at work. As North et al noticed, 11 the true association between psychosocial factors at work and sickness absence is probably between the unadjusted and adjusted RRs. Despite these limitations, our results are consistent with those of previous studies, in which an association was reported between psychosocial factors at work and sickness absence. 3 9-11 In particular, they agree with the findings of North et al 11 showing the importance of low levels of decision latitude for subsequent sickness absence. Our results also underline the diVerences between men and women for the eVects of psychosocial factors at work on sickness absence: thus, social support at work played a big part in subsequent sickness absence for men, but was not at all significant for women. This sex diVerence might partly be due to the fact that 80% of EDF-GDF employees are male. Thus women may be more isolated in a male dominated environment than men, and the eVects of social support at work may be less important for women. Futhermore, analyses carried out with the quartiles of the scores of the three psychosocial factors at work supported the hypothesis of a dose-response relation between the two psychosocial factors of decision latitude and social support at work and sickness absence in men.
North et al 11 examined the association between the psychosocial work environment and subsequent rates of sickness absence with two indicators: short spells of absence (<7 days) and long spells (>7 days). They chose these indicators because spells of absence exceeding 7 calendar days require a medical certificate. Also, it can be assumed that long spells of absence are more closely related to health than short spells. 2 5 However, as a medical certificate is required for all spells of absence at EDF-GDF, this threshold of 7 days would have been arbitrary in our cohort. These two indicators (>7 or <7 days of absence) were also studied here, but the results were similar, as a low level of decision latitude proved to be a strong predictor of both short and long spells of absence for men and women, and a low level of social support at work increased the risk of both for men only.
Our study showed that other non-work related risk factors as well as occupational factors play a part in subsequent sickness absence. Women were more often absent from work, for longer periods, as reported by others. 1 4 23 27-30 The number of children was not associated with sickness absence for men or women in our study, contrary to other studies, 28 in which sickness absence increased with an increasing number of dependent children among women. However, it can be supposed that the association between the number of children and sickness absence may depend on the age of children. The eVects of the presence of children on sickness absence may therefore be less important in our population of women who were >42 years old in 1995. We found diVerences between sickness absence for diVerent age groups, and in particular, a significant trend towards an age related increase in the duration of sickness absence among men and women in the multivariate analysis (not shown), in agreement with the results of other authors. 1 5 30 However, our results are limited by the fact that the range of age was small in the Gazel cohort. Futhermore, people aged >55 are more likely to have retired if their work was physically strenuous, because 55 years is the legal age for retirement at EDF-GDF, a fact which may lead to underestimation of the eVects of age on sickness absence, because of the healthy worker eVect. Smoking was a strong predictor of spells and duration of sickness absence for men and women; thus, smokers ran an increased risk of sickness absence, and male ex-smokers were liable to more spells of absence. Alcohol was predictive of sickness absence in men and women; abstainers were more likely to have frequent and long sickness absence. North et al 23 also found that both men and women smokers had higher rates of sickness absence than non-smokers, and reported an association between alcohol consumption and sickness absence in men. We found that marital status was a predictor of sickness absence in both men and women, with divorced women and separated men being at high risk, which is consistent with the results of previous studies. 4 27 28 Educational level was associated with sickness absence, but the patterns were diVerent for men and women. Education remained a significant predictor of spells of sickness absence for men in the multivariate analysis, but was no longer significant for women. However, the number of days of absence was not related to educational level among men or women. Occupation was a strong predictor of subsequent sickness absence, and the lower the occupational level, the more spells of sickness absence and the longer their duration. Similar trends have already been reported by others. 
Conclusion
Our results provide strong support for the predictive eVects of psychosocial factors at work on sickness absence, especially the eVects of low levels of decision latitude. As sickness absence has an important impact on the wellbeing of the population and on the economy, our findings underline the need for futher research on the occupational risk factors of sickness absence.
We thank the Medical Committee of EDF-GDF and all the participating workers of the Gazel cohort, who made the study possible. Our thanks go also to Lisa F Berkman for her helpful comments during preparation of the manuscript, to Mireille Beaudoin and Simone David for their help in compiling the references and to Mathilde Dreyfus for revising the English manuscript.
